This investigation has been performed in Mariout Research Station, Desert Research Center (D.R.C.) throughout two successive growing seasons of 2002 / 2003 and 2003 / 2004. Canary grass plants were raised under 9 treatments which were the combinations of 3 biofertilizer sources i.e. Azotobacter, Azospirillum and uninoculated control and 3 micronutrients i.e. 2% FeSo 4 , 1% MnSO 4 and control. The treatments were arranged in split-plot design with three replications.
INTRODUCTION
Ambitious agricultural expansion plans are imperative to meet the demands of the ever increasing population. These plans aim towards the attainment of maximum economical production through the utilization of the full potentials of soil, plant and management. The achievement of such goal under the conditions of highly calcareous soils needs thorough investigations of the various factors governing the availability of nutrients and its effects on crop production under these conditions.
Canary grass (Phalaris canariensis L.) is an important winter forage crop successfully used for pasture, hay and silage (El-Houssini, 2000). Generally, forage grasses responded well to nitrogen Azotobacter inoculation significantly increased the green as well as dry matter and crude protein yields of Avena sativa over uninoculated control and Azospirillum inoculated treatments (Sheoran et al 1998). They revealed also that the increase in yield was 13.7 , 18.4 and 26.8 percent for green fodder, dry matter and crude protein yields, respectively due to Azotobacter over the control .They added that there was no significant effect of Azospirillum inoculation on fodder and crude protein yields of oat. In a pot experiment conducted by Kundu et al (1997), pearl millet (Pennisetum glaucum) seedlings were root inoculated with 1 of 8 strains of Azospirillum brasilense. They stated that N fixation was highest with inoculation with the mutant strain Sp 7-6M and this treatment also produced the highest plant dry weight. Furthermore, inoculating seeds of winter rye (Lolium perenne) and Bromus inermis with selected Azospirillum strains significantly increased N fixation in the root zone. Inoculation with Azospirillum brasilense or Azospirillum lipoferum increased fresh fodder yield of Lolium perenne by 24.2 and 15.7-25.7% and that of B. inermis by 21.9 and 29.6%, respectively. Also, inoculation increased herbage N content in both grasses (Maltseva et al 1995) .
In the highly calcareous soils, as in Mariout region soils, CaCO 3 is considered to be one of the most important factor which affects the availability of nutrient elements (Khalil et al 1978) Since little information are available with regard to the fertilizer requirements of canary grass plants at Mariout region, so the aim of this work was to investigate the effect of different sources of biofertilizer and micronutrients on growth and forage yield of canary grass. A split-plot design with three replications was used. The main plots devoted to spraying with micronutrients, while the sub plots were occupied with biofertilizer resources.
MATERIAL AND METHODS

Forage
Each experiment included nine treatments which were the combinations of three micronutrients (2% FeSo 4 , 4% MnSo 4 and control), three bio-fertilizer resources (Azotobacter, Azospirillum and control). Plot size was 3×3.5 m (10.5 m 2 ) consisting of 6 ridges each of 60 cm apart.
Seeds of canary grass (Phalaris canariensis L.) were inoculated with different biofertilizer resources. Inoculation was performed by mixing canary grass seeds with the appropriate amounts of cerealin using Arabic gum as adhesive. The coated seeds were then air dried in the shade for 30 minutes and sown immediately with seeding rate of 15 Kg seeds / fed. on 15 and 18 November in the first and the second season ,respectively. Calcium superphosphate (15.5 % P 2 O 5 ) was applied at rate of 120 Kg / fed. as a basal application during soil preparation.
Harvesting was initiated 70 days after seeding, when the first cut was taken at cutting height of about 5 cm above the ground surface. Clipping was repeated later by cutting interval of 45 days making three cuts at the first season and two cuts only at the second one.
Ten plants from the interior of the plot border were chosen at random before each cut, which plant height was measured from the top of plant to soil surfaces, No. of tillers / unit area "1/16 m 2 ", flag leaf area and specific leaf weight "S.L.W." were measured. All plants of each plot were harvested to determine fresh and dry forage yields in ton / fed. .
Data of growth and forage yield were statistically analyzed using computer statistical program Co-STAT according to procedures outlined by Gomez and Gomez (1984) . Differences between means were compared using L.S.D. value at 5% level.
RESULTS AND DISCUSSION
1-Effect of biofertilizer resources
Data presented in Table ( 1) show the effect of different bio-fertilizer resources i.e. Azotobacter, Azosbirillum and uninoculated control on some growth traits of canary grass plants grown under Mariout Province conditions.
It is quite clear from the data that all studied growth traits i.e. plant height, No. of tillers, flag leaf area and specific leaf weight were similar in their response to the used biofertilizer resources.
Maximum values of the previous growth traits were obtained when seeds of canary grass were inoculated with Azotobacter compared to that inoculated with Azospirillum or uninoculated control. Such trend towards increasing in all studied growth traits by using Azotobacter as a bio-fertilizer -was observed in all cuts harvested in both seasons. However, these increments were significant for plant height in the third and the first cuts of the first and second seasons, respectively. Whereas, No. of tillers in the third cut of the first season only was significantly decreased from 67 for Azotobacter treatment to 52 tiller / unit area for uninoculated one. Also, flag leaf area and specific leaf weight were significantly responded to change bio-fertilizer source. Such effect was noticed in all taken cuts in the first season and in the first cut of the second season for flag leaf area. Moreover, inoculation with Azotobacter significantly increased specific leaf weight. This trend was observed in the first cut of both seasons and in the second cut of the first season. Thus, it could be inferred that using Azotobacer as biofertilizer for canary grass plants is considered the best biofertilizer treatment for maximizing their most growth traits. Therefore, it seams that a substantial amount of chemical fertilizer could be saved by using biofertilizer which in turn minimizes the production costs and pollution factors which can occur by the excess use of chemical fertilizers. These results are in accordance with those obtained by As for the effect of different biofertilizer sources on fresh and dry forage yields of canary grass plants, there was a tendency to the increase in the above mentioned traits when seeds of canary grass were inoculated with Azotobacter (Table 3 ). Such increments in studied forage yield parameters which occurred with using Azotobacter were significant in all cuts except in the second cut of both seasons for fresh forage yield and third cut of the second season for dry forage yield. Such significant effect was noticed between Azotobacter treatment and uninoculated treatment (control). Whereas, there was no significant difference between Azotobacter and Azosbirilum treatments on studied forage yield triats.
These results may be attributed to nitrogen fixation by non-symbiotic bacteria present in the bio-fertilizer cerealin, which produce some growth hormones and consequently increase nutrients uptake by plants (Kotb 1998). These results agreed with those of Sheoran et al (1998) on oat plants. Whereas, Maltseva et al (1995) worked on Lolium perenne and Bromus inermis and found that inoculating with Azospirillum strain significantly increased N fixation in root zone and increased fodder yield of both grasses.
2-Effect of micronutrients
It can be observed from data given in Table ( 2) that studied growth traits of canary grass plants i.e. plant height, No. of tillers / unit area, flag leaf area and specific leaf weight were increased with FeSo 4 spray compared to spraying with MnSo 4 or control treatment. In most cases, the above mentioned increments in growth traits are below the level of statistical significant. This trend was noticed in most cuts taken in both seasons ,however, flag leaf area was significantly increased by about 51% in the third cut of the first season and by about 122% in the first cut of the second one compared with control. These findings are in harmony with the results reported by Khalil et al (1991) .
Considering the effect of spraying with micronutrients on fresh and dry forage yields of canary grass plants, it can be observed from data in Table ( 3) that the greatest values of both fresh and dry forage yields were achieved when canary grass plants were sprayed with 2%FeSo 4 while the lowest values of these traits were obtained with control treatment. Spraying canary grass plants with different micronutrients had a significant effect on dry forage yield. Such significant effect was observed in the third and first cut of first and second seasons ,respectively. Whereas, fresh forage yield was significantly responded to micronutrients in the first cut of the second season only. These results agreed with findings of many investigators among whom Withee and
Carlson (1959) and Khalil et al (1991).
It is noteworthy to mention that the interaction between the two main factors under the present study i.e. biofertilizer resources and micronutrients seemed to be without effect on all tested growth and forage yield criteria. So, data of the interaction were excluded and implies that each factor acts independently.
